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DETAILED ACTION 

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT 

As required by M.P.E.P. 609(c), the applicant's submission of the Information 
Disclosure Statement dated 05/25/2006 is acknowledged by the examiner and the cited 
references have been considered in the examination of the claims now pending. As 
required by M.P.E.P. 609(c), a copy of the PTOL-1449 initialed and dated by the 
examiner is attached to the instant office action. 

REJECTIONS BASED ON PRIOR ART 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

The factual inquiries set forth in Graham v. John Deere CO., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-2 and 4-18 are rejected under 35 U.S.C. 103(a) as being obvious over 
Doing et al. (U.S. P.G. Publication Number 2003/0009648) in view of DeKoning et al. 
(U.S. Patent Number 6,216,199, hereafter referred to as DeKoning). 

With respect to independent claims 1, 16, and 18, 

Doing discloses: 

"A storage to be connected to a network, [Doing teaches paragraph f0018l , 
"...coupled to a network"] comprising: a host interface [Doing teaches in FIG. 
1, elements 110, 114/115. The host is interpreted by the examiner as a 
workstation. Both workstation elements 114 and 115 interface to a network 
via elements 110 and 114/115] which is arranged to be connected to a host 
computer and the network [Doing teaches in paragraph [00181 , "...coupled to 
a network"] and to receive file access from the host computer; [Doing teaches 
in paragraph [00551 , "...instructions or data must be fetched or stored." 
See FIGs. 1 & 2] a plurality of disk drives [Doing teaches in FIG. 1, elements 
111 and 112, "DASD"] and a control unit [Doing teaches on page 3, 
paragraph [00351 . Furthermore, FIG. 1, in its entirety is interpreted by the 
examiner, as a "control unit"] which translates data of the file access into block 
acc o sG data [Doing discloses in paragraphs r00371 and r004711 and controls 
the plurality of disk drives on the basis of the block access [Doing teaches in 
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paragraph [003511 the control unit including a first processor [Doing teaches in 
FIG. 1 , element 101 A] which translates the data of the file access into the block 
acc e ss data, [Doing discloses this limitation, e.g. in FIG. 5 (see all 
associated text within specification). Also see paragraph [003711 a second 
processor [Doing discloses a "second processor" e.g. in FIG. 1 element 111: 
"Storage IOP"] which controls the plurality of disk drives on the basis of the 
block acc e ss data, [Doing discloses a "storage control portion" ( FIG. 2 , 
element 221) which is included on every CPU. See paragraph [0116]. Doing 
teaches accessing the disk drive ("secondary storage such as a disk 
drive") on the basis of block access.] a cache memory temporarily storing the 
block data sent from the second processor [Doing teaches in FIG. 1 , elements 
106, 107 and 108] and a disk interface which connects the socond processor 
cache memory and the plurality of disk drives and sends the block data 
temporarily stored in the cache memory to the plurality of disk drives; [See 
Doing FIG. 1 , elements 111, 112. The second processor connects the disk 
interface (Storage IOP) to the plurality of disk drives (DASD) through 
elements 105, 110.] wherein the control unit logically partitions the host 
interface, [Doing teaches in FIG. 1 , elements 114,115] the first processorje.g. 
FIG. 1 element 101A, "CPU" See paragraph [0054] for further logical 
partitioning of individual processors through multithreading] the second 
processor, [Doing discloses a "second processor" e.g. in FIG. 1 element 
111: "Storage IOP"] the cache memory ,[e.g. FIG. 1 elements 106, 107, 108, L1 
and L2] the disk interface, FIG. 1 elements 111 and 112. The "Storage IOP" 
(111 and 112) can be logically partitioned] and, the plurality of disk drives, 
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[FIGJ., "DASD"] and causes the partitioned host interface, the partitioned first 
processor, the partitioned second processor, the partitioned cache memory, the 
partitioned disk interface, and the partitioned plurality of disk drives to operate as 
a plurality of virtual storages independently [Doing discloses this limitation in 
paragraph [0065L lines 1-111 

Doing, however, does not disclose expressly "cache memory temporarily storing 
the block data sent from the second processor". 

DeKoning discloses in column 9, lines 22-24 , "The storage processor reads a 
block of data from a disk in the disk array and stores it to a cache block address in the 
cache memory region." 

Doing and DeKoning are analogous art because they are from the same field of 
endeavor, that being computer architecture resource management. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to incorporate the storage processor cache into the storage apparatus for 
partitioning resources to arrive at claims 1,16, and 18. 

The motivation for doing so would have been obvious because systems employ 
cache memories for temporary data storage that can be accessed quickly. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of DeKoning and Doing before him/her to 
combine Doing and DeKoning for the benefit of having a system that can efficiently 
store block data sent from a second processor to obtain the invention as specified in 
claims 1, 16 and 18. 
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With respect to claim 2, and independent claim 18, 

"A storage according to claim 1, wherein the control unit further includes a 
plurality of cache memories, [FIG. 1, elements 106, 107, 108] and the plurality of 
cache memories is logically partitioned and allocated to the respective plurality of 
virtual storages" [is disclosed in paragraphs [0053] and [0065] and FIG. 1 and 
2] [FIG. 1 teaches the implementation of the control unit (multiple 
processors) and FIG. 2 teaches the implementation of a plurality of cache 
memories. Since Doing is partitioning the plurality of processors, the 
plurality of cache memories are also logically partitioned and allocated to 
the respective plurality virtual storages.] 

With respect to claims 4, 6, and 7, 

"A storage according to claim 2, wherein the first processor executes a first 
hypervisor which performs logical partitioning of the host interface and the first 
processor [is disclosed in paragraphs [0035] and [0036] and FIG. 1] and 
wherein the second processor executes a second hypervisor which performs 
logical partitioning of the plurality of cache memories, the disk interface, the 
plurality of disk devices and the second processor" [is disclosed in paragraphs 
[0029] and [0036] and FIG. 1] 

With respect to claim 5, and independent claim 18, 

"A storage according to claim 4, wherein the control unit further includes a 
plurality of memories which are used by the first processor and a plurality of 
communication units which connect the first processor and the second processor 
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[is disclosed in FIG. 1 and paragraph [0053]] wherein the plurality of memories 
are logically partitioned by the first hypervisor [Doing discloses in paragraph 
[0138], "The ability of code in hypervisor state to alter the information in 
configuration register 910 means that the logical partitioning of a system 
can be dynamically changed. E.g., processors and other resources can be 
re-allocated to different logical partitions..." Also see paragraph [0065]] and 
the plurality of communication units are logically partitioned by the second 
hypervisor [is disclosed in paragraphs [0035] and [0036]] 

With respect to claims 8, 11, and 16, 

"A storage according to claim 2 further connected to a supervising terminal, [FIG. 
1, "workstation" elements 114, 115] wherein the control unit performs the 
logical partitioning on the basis of information inputted from the supervising 
terminal" [\s disclosed in paragraphs [0042] and [0046]. See FIG. 6] 

With respect to claims 9 and 12, 

"A storage according to claim 8, wherein, if information to be inputted to the 
supervising terminal is information to the effect that a host system using the 
storage emphasizes data transfer rate, an amount of allocation of the plurality of 
cache memories to a virtual storage to be used by the host system among the 
plural virtual storages is increased" [is disclosed in paragraph [0084], FIGs. 1- 
3, and 7] 
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With respect to claim 10, 

"A storage according to claim 8, wherein, if information to be inputted to the 
supervising terminal is information to the effect that a host system using the 
storage performs random access in a large area, an amount of allocation of the 
plurality of cache memories to a virtual storage to be used by the host system 
among the plural virtual storages is reduced" [is disclosed in paragraph [0084], 
FIGs 1-3, and 7] [Doing teaches, the instruction (from a supervising 
terminal) has an importance in response time (Where L11-cache cannot 
respond (i.e., the requested instruction is not in L11 -cache), a longer path 
via cache fill bus 233 through memory management unit 222 must be 
taken), then reduce the amount of allocation of shared cache to a virtual 
partition. Doing teaches that an allocation of cache is reduced for a 
particular partition (processor) when another processor is utilizing it] 

Note: As applicant alleges on page 15 of the instant remarks, the amendments to 
claims 13-15 do not narrow their scope. Accordingly, the previous rejection 
should stand by itself. However, should it be found that such amendments do in 
fact narrow the scope, the limitations are shown in paragraphs [0138] and [0065]. 

With respect to claim 13, 

"A storage according to claim 8, wherein, if information to be inputted to the 
supervising terminal is information to the effect that a host system using the 
storage requires access to a smaller number of large files than that for which 
processor support to one of the virtual storages is currently set for the host 
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system, an amount of allocation of the first processor to the virtual storage to be 
used by the host system is reduced, and an amount of allocation of the second 
processor to the virtual storage is increased." [Armstrong teaches amount of 
allocation of the first processor to the a virtual storage to be used by the 
host system among the plural virtual storages is reduced, and an amount 
of allocation of the second processor to the virtual storage is increased 
(...each logical partition is allocated one or more processors 12, as well as 
a portion of the available memory space for use in virtual memory 60. 
Logical partitions can share specific hardware resources such as 
processors, such that a given processor is utilized by more than one 
logical partition.)] 



With respect to claim 14, 

"A storage according to claim 8, wherein, if information to be inputted to the 
supervising terminal is information to the effect that a host system using the 
storage requires access to a larger number of small files than that for which 
processor support to one of the virtual storages is currently set for the host 
system, an amount of allocation of the first processor to the virtual storage to be 
used by the host system is increased, and an amount of allocation of the second 
processor to the virtual storage is reduced" [is disclosed in Armstrong et at., 
column 4, lines 35-67(U.S. Pat. no. 6,279,046, incorporated by reference by 
Doing and hereafter referred to as Armstrong)] [Armstrong teaches amount 
of allocation of the first processor to the a virtual storage to be used by the 
host system among the plural virtual storages is increased, and an amount 
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of allocation of the second processor to the virtual storage is reduced 
(...each logical partition is allocated one or more processors 12, as well as 
a portion of the available memory space for use in virtual memory 60. 
Logical partitions can share specific hardware resources such as 
processors, such that a given processor is utilized by more than one 
logical partition.)] 



With respect to claim 15, 

"A storage according to claim 11, wherein if information to be inputted to the 
supervising terminal is information to the effect that a host system using the 
storage requires sequential access to [is disclosed in paragraph [0084]] a 
larger file than that for which communication unit support to one of the virtual 
storages is currently set for the host system, an amount of logical allocation of 
the plurality of communication units to the virtual storage to be used by the host 
system is reduced." [is disclosed in Armstrong et at., column 4, lines 47- 
67(U.S. Pat. no. 6,279,046, incorporated by reference by Doing and 
hereafter referred to as Armstrong).] [Doing discloses in paragraph [0138], 
"The ability of code in hypervisor state to alter the information in 
configuration register 910 means that the logical partitioning of a system 
can be dynamically changed. E.g., processors and other resources can be 
re-allocated to different logical partitions..."] 
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With respect to claim 17, 

"A storage system according to claim 16, wherein the information inputted to the 
supervising terminal is information on characteristics of accesses of a computer 
using the storage, [Doing discloses in paragraph [0138], "The ability of code 
in hypervisor state to alter the information in configuration register 910 
means that the logical partitioning of a system can be dynamically 
changed. E.g., processors and other resources can be re-allocated to 
different logical partitions..."] and the storage calculates an amount of logical 
partitioning of resources provided in the storage on the basis of the information 
on characteristics of accesses inputted to the supervising terminal^ and performs 
the logical partitioning using a result of the calculation." [disclosed in 
paragraphs [0040] and [0042]] [Doing teaches the inputted information to 
the supervising terminal (via operating system software) has 
characteristics of accesses of a computer using the storage (running in 
hypervisor state). The storage (NAS or system) calculates an amount of 
logical partitioning of resources provided in the storage (configuration 
information) on the basis of the inputted information and performs the 
logical partitioning using the result of the calculation (dynamically re- 
allocate resources to logical partitions).] 
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Response to Amendment 

Applicant's arguments filed May 10, 2006 have been fully considered but they 
are not deemed to be persuasive and, as required by M.P.E.P. 707.07(f), a response to 
these arguments appears below. 

ARGUMENTS CONCERNING PRIOR ART REJECTIONS 
1 st POINT OF ARGUMENT : 

With respect to the arguments on page 12, lines 20-21 of the 
applicant's remarks, the examiner believes that Doing teaches partitioning 
of the disk interface. The examiner cites FIG. 1, elements 105, 111, and 
112. These elements teach partitioning of the disk interface (bus 
interface) into (at least two) different subsets of storage processor-and 
storage resources, e.g. 

2 ND POINT OF ARGUMENT : 

With respect to the argument on page 13, lines 1-4 of the 
applicant's remarks, please refer to the secondary reference DeKoning et 
al. (U.S. Patent Number 6,216,199). 
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3 rd POINT OF ARGUMENT : 

With respect to the argument on page 13, lines 15 through page 14, lines 
1-2 of the applicant's remarks, Doing discloses a first processor (FIG. 1, element 
101 A) and a second processor (FIG. 1, element 111) that anticipate the 
applicant's claimed limitations. See paragraph [0065], lines 1-11. 

CONCLUSION 

Direction of Future Correspondences 

Any inquiry concerning this communication or earlier communication from the 
examiner should be directed to Horace L. Flournoy whose telephone number is (571) 
272-2705. The examiner can normally be reached on Monday through Friday 8:00 AM 
to 5:30 PM (ET). 

Important Note 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald G. Bragdon can be reached on (571) 272-4204. The fax phone 
numbers for the organization where this application or proceeding is assigned is (703) 
746-7239. 

Information regarding the status of an Application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or PUBLIC PAIR. Status 
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information for unpublished applications is available through Private Pair only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov . Should you have 
questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571) 272- 
2100. 




Horace L. Flournoy 



Reginald G. Bragdon 



Patent Examiner 
Art unit: 2189 



Supervisory Patent Examiner 
Technology Center 2100 



